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Fig.1 Schematic illustration of tensile specimen and the

direction of sample machining (mm)
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Fig.2 Vickers hardness-time curve of AA2024-T3 alloy aged at
200 C
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Table 1 Tensile test results of AA2024 alloy after different

heat treatments

Treatment Yield strength/MPa Tensile strength/MPa
T3 427 444
T8-1 457 472
T8-2 438 440
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Fig.3 Back-scattering electron images of the rolling surface of different tempered AA2024 alloys after immersion in 1.0 mol/L NaCl for

6 h: (a, b) T3, (¢) T8-1, and (d) T8-2
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Table 2  Corrosion depths of cross-section of different
tempered AA2024 alloys after immersion in 1.0
mol/L NaCl for 24 h
Treatment T3 T8-1 T8-2

Corrosion depth/um  53+5  111+4 42+7 4349 44+10 4743

Tensile stress/MPa 0 214 0 229 0 219

46.um %

v i 2
‘| Sample 50 pm

w50 pm

Kl 4 AL FARGS B AA2024 F0 4 S0 35 68 1l R 5 28047 I 07 6 1 24 h )5 4R T TR 30
Fig.4 Back scattering electron images of cross-section of different tempered AA2024 alloys after immersion in 1.0 mol/L NaCl without

stress (a, ¢, e) and with constant load stress (b, d, ) for 24 h: (a, b) T3, (c, d) T8-1, and (e, f) T8-2
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Bl 5 AFEFAL TR AA2024 B35 6 S TEM W74 80 i 9 HAADF-STEM (%
Fig.5 TEM bright-field images of grain boundary regions (a, ¢, €) and HAADF-STEM images of intragranular regions (b, d, f) for
different tempered AA2024 alloys: (a, b) T3, (c, d) T8-1, and (e, f) T8-2
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Fig.6 In-situ HAADF-STEM observations for the corrosion behavior of grain boundary for different tempered AA2024 alloys:

(a, d, g) before immersion, (b, e, h) after immersion, and (c, f, i) intragranular regions
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Fig.7 Typical HAADF-STEM image (a) and EDS mappings of corresponding region b (b) and region ¢ (c) of the grain boundary for

AA2024-T3 alloy after immersion in NaCl solution
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Influence of Precipitation Microstructure Change on the Stress Corrosion Behavior of
AA2024 Aluminum Alloy

Sun Li, Niu Fengjiao, Wu Cuilan, Lai Yuxiang, Chen Jianghua
(Hunan University, Changsha 410082, China)

Abstract: The effect of precipitation microstructure change on the stress corrosion behavior of AA2024 aluminum alloy was investigated
by constant load stress corrosion tests, scanning electron microscopy (SEM), and transmission electron microscopy (TEM). The results
show that the T3 alloy is much more sensitive to stress corrosion than the T8 alloy. The corrosion process and precipitation microstructure
change of T3 and T8 alloys were investigated by in-situ corrosion observations operated by high-angle annular dark-field scanning TEM
(HAADF-STEM), which intuitively demonstrate the different corrosion morphologies: T3 alloy shows intergranular corrosion and T8 alloy
exhibits a combination of intergranular corrosion and grain attack. Because of the change in precipitation microstructure and corrosion
mechanism, the alloys with different aging conditions possess different stress corrosion susceptibility.

Key words: 2024 aluminum alloy; intergranular corrosion; grain attack; stress corrosion; artificial aging
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